Conformations, conformational preferences, and conformational exchange of N'-substituted N-acylguanidines: intermolecular interactions hold the key.
Guanidine and acylguanidine groups are crucial structural features of numerous biologically active compounds. Depending on the biological target, acylguanidines may be considered as considerably less basic bioisosteres of guanidines with improved pharmacokinetics and pharmacodynamics, as recently reported for N'-monoalkylated N-acylguanidines as ligands of G-protein-coupled receptors (GPCRs). The molecular basis for enhanced ligand-receptor interactions of acylguanidines is far from being understood. So far, only a few and contradictory results about their conformational preferences have been reported. In this study, the conformations, conformational preferences, and conformational exchange of four unprotonated and seven protonated monoalkylated acylguanidines with up to six anions and with bisphosphonate tweezers are investigated by NMR. Furthermore, the effects of the acceptor properties in acylguanidine salts, of microsolvation by dimethylsulfoxide, and of varying acyl and alkyl substituents are studied. Throughout the whole study, exclusively two out of eight possible acylguanidine conformations were detected, independent of the compound, the anion, or the solvent used. For the first time, it is shown that the strength and number of intermolecular interactions with anions, solvent molecules, or biomimetic receptors decide the conformational preferences and exchange rates. One recently presented and two new crystal structures resemble the conformational preferences observed in solution. Thus, consistent conformational trends are found throughout the structurally diverse compound pool, including two potent GPCR ligands, different anions, and receptors. The presented results may contribute to a better understanding of the mechanism of action at the molecular level and to the prediction and rational design of these biologically active compounds.